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Abstract
The profile of vapor around the droplet growing in the diffusion
regime with known moving boundary have been calculated and ex-
pressed in terms of special functions.
The problem of determination of depletion zone around the growing
droplet is widely investigated in modern publications, meanwhile the prob-
lem of nucleation kinetics construction has been already solved in [1]. Now
this fact in widely recognized [4] but still several attempts [5] were made to
present some other (less sophisticated) models of metastable phase depletion.
Since the approach of stationary solution [5] was strongly criticized in [9] the
new version [2] of the theory mainly by the same authors of [5] takes into
account non-stationary effects. Namely the mentioned publication initiates
this consideration.
One has to stress that there is no need to find the rate of droplet growth,
this value has been determined with a great accuracy. Results on growing
interface are widely published nowadays (see for example Physica A) and
can be found elsewhere. So, it gave the opportunity to present in [1] solution
based on given intensity of growth. This solution is absolutely balanced and
was also discussed and refined in [7], [8], [9], [10].
Nevertheless the authors of [2] continued to construct the solution of self
consistent problem of the growing droplet. They failed to solve the precise
problem and they formulated some iteration procedure and wrote the solution
as an integral in the first approximation. One has to note that earlier a
more general solution was written in [9] in application to nucleation, but in
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principle it is well known [6]. In [9] the general solution, which closes the
question of obtaining the profile on the base of the known moving boundary,
was given. Certainly, one can fulfill the next step of this recurrent procedure
but it is absolutely useless to concrete numerical results.
The profile of droplet was given in [2] as a value proportional to the
integral
I =
∫
∞
z
exp(−x2)(1−
z2
x2
)dx
Having corrected the evident misprint (in the next paper [3] the authors of
[2] used the results of [2] with corrections, i.e. the right variant of formulas)
we can reduce it to
I =
∫
∞
z
exp(−x2)(1−
z2
x2
)1/2dx
One can easily calculate this integral which is equivalent to the integral cal-
culated in [8].
Really
∫
∞
z
exp(−x2)(1−
z2
x2
)1/2dx = 2z2Γ(3/2)Ψ(
3
2
,
3
2
; z2)
Here Γ is the Gamma function, Ψ is the Confluent Hypergeometric function.
We have to note that in [1], [8] the variable z was shifted on a radius of
droplet, which gives equivalent asymptotic expressions far from the embryo,
i.e. in the regions important for nucleation. But
In [2] none of publications [7], [8], [9], [10] have been mentioned or cited
in any way.
It is more than symbolic that in [2] the authors stopped at uncalcu-
lated integral and present only numerical pictures. Why was the integral
left uncalculated? To give the answer one has to keep in mind the following
arguments:
• Really, in [1], which was also unmentioned by authors of [2] the integral
was also left uncalculated.
• Only in the little paper [8] lying in lanl-archive the representation via
standard special functions was given. This representation is the most
natural and the absence of this representation in [1] was the certain
defect of narration.
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• The paper [8] was the only paper which has no analogous variants in
Russian.
• One has also to take into account that all authors of [2] except H.Reiss
work at the same department of Physics in St.Petersburg University,
where the author of [1], [7], [8], [9], [10] works. Contrary to [8] the
papers [7], [1] have been published in the St.Petersburg University Sci-
entific Journal or have been reflected there as Summaries.
As the result one can make further conclusions which are so trivial that
can be omitted here.
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